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Key indicators: single-crystal X-ray study; T 
disorder in solvent or counterion; R factor = 
parameter ratio = 17.6. 



298 K; mean o-(C-C) = 0.013 A; 
0.087: wR factor = 0.199; data-to- 



The title compound, C2oH22Br2N202 0.25CH40, was synthe- 
sized by tlie condensation reaction of salicylaldehyde with 4- 
(2-amino-3,5-dibromobenzyIamino)cyclohexanoI in methanol. 
There are four independent main molecules and two half- 
occupied methanol solvent molecules in the asymmetric unit. 
The dihedral angles between the two benzene rings in the four 
molecules are 87.8 (6), 86.6 (6), 89.3 (6) and 83.1 (6)°. Each 
molecule features an intramolecular O— H- ■ N hydrogen 
bond and a short N— H- ■ Br link. In the crystal components 
are linked by O— H- ■ O hydrogen bonds. 

Related literature 

For details of the pharmaceutical uses of ambroxol, systematic 
name 4-(2-amino-3,5-dibromobenzylamino)cyclohexanol, a 
compound closely related to the title compound, see: Gaida et 
al. (2005); Lee et al. (2004). For the structures of similar 
compounds, see: Wang et al. (2009, 2010). For standard bond- 
length data, see: Allen et al. (1987). 



Experimental 

Crystal data 

C2oH22Br2N202-0.25CH40 
M, = 490.23 
Triclinic, PI 
a = 11.733 (2) A 
b = 16.831 (3) A 
c = 21.721 (4) A 
a = 94.69 (3)° 
= 96.88 (3)° 

Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS: Slieldrick, 1996) 
r„i„ = 0.468, r„„, = 0.509 

Refinement 

R[F^ > 2a(F^)] = 0.087 
wR{F^) = 0.199 
S = 0.95 

17573 reflections 
1001 parameters 
38 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 99.44 (3)° 

V = 4178.4 (14) A' 

Z = 8 

Mo Ka radiation 
II = 3.90 mm"' 
r = 298 K 

0.23 X 0.23 X 0.20 mm 



46008 measured reflections 
17573 independent reflections 
6508 reflections with / > 2cr(/) 
R,„, = 0.108 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/0„ax = 1.06 e A-' 

Ap„i„ = -0.78 e A"' 
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Symmetry 


codes: (i 


i) x+l,y,z-l\ 


(ii) X, y,z — 1 


; (iii) — y. 


-z + 2; (iv) 


.r — l,)", z - 


h 1; (v) X 


-i,y,z. 









Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB5804). 
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2- [6,8-Dibromo-3-(4-hydroxycyclohexyl)-l ,2,3,4-tetrahydroqumazolin-2-yl] phenol methanol 0.25- 
solvate 

Z.-G. Wang, R. Wang, R Zhi and M,-L. Wang 
Comment 

Ambroxol [or 4-(2-amino-3,5-dibromobenzylainino)cyclohexanol] is an expectorant agent which leads to bronchial secre- 
tion due to its mucolytic properties (Gaida et ai, 2005; Lee et ai, 2004). Recently, we reported the crystal structures of 
two derivatives of Ambroxol (Wang et ai, 2009; Wang et al, 2010). In this paper, the crystal structure of the title com- 
pound, derived from the condensation reaction of salicylaldehyde with 4-(2-amino-3,5-dibromobenzylamino)cyclohexanol 
in methanol, is reported. 

There are four independent molecules and two methanol molecules in the asymmetric unit of the title compound. Fig. 
1. The dihedral angles between the two benzene rings in the four molecules are 87.8 (6), 86.6 (6), 90.7 (6), and 96.9 (6)°, 
respectively. The cyclohexyl rings adopt chair configurations. All bond lengths are within normal ranges (Allen et al. , 1987). 



Salicylaldehyde (1.0 mol, 122.1 mg) and 4-(2-amino-3,5-dibromobenzylamino)cyclohexanol (1.0 mmol, 378.1 mg) were 
dissolved in methanol (30 ml). The mixture was stirred at room temperature to give a clear colorless solution. Colourless 
blocks of the title compound were formed by gradual evaporation of the solvent for a few days at room temperature. 



HIA, H3B, H5B, H7B, and H7 atoms were located from a difference Fourier map and refined isotropically, with N — H and 
O — H distances restrained to 0.90 (1) and 0.85 (1) A, respectively. The other H atoms were included in calulated positions 
with, with C— H = 0.93-0.98 A, and O— H = 0.82 A, and with (7iso(H) = 1.2(7eq(C) or 1.5Ueq(0 and methyl C). 



Experimental 



Refinement 



Figures 




Fig. 1. The asymmetric unit of the title compound showing 30% 
atoms bonded to C atoms are not shown. 



probability ellipsoids. H 
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2-[6,8-Dibromo-3-(4-hydroxycyclohexyl)-1,2,3,4-tetrahydroquinazolin-2-yl]phenol methanol 0.25-solvate 



Crystal data 

C2oH22Br2N202-0.25CH40 

M^= 490.23 

Triclinic, PI 

Hall symbol: -P 1 

fl = 11.733 (2) A 

/)= 16.831 (3) A 

c = 21.721 (4) A 

a =94.69 (3)° 

P = 96.88 (3)° 

y = 99.44 (3)° 

F= 4178.4 (14) A^ 



P(000) = 1972 

Z)x= 1.559 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2369 reflections 

9 = 2.5-24.3° 

H = 3.90 mm"' 

r=298K 

Block, colorless 

0.23 X 0.23 X 0.20 mm 



Data collection 



Bruker SMART CCD 
diflractometer 

Radiation source: fine-focus sealed tube 

graphite 

(a scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 

rmi„ = 0.468, r„ax = 0.509 

46008 measured reflections 



17573 independent reflections 

6508 reflections with /> 2a(/) 

i?int = 0.108 

©max ~ 27.0 , Omin ~ 2.3 

k = -2\^2\ 
I = -21 ^21 



Refinement 



Refinement on F" 
Least-squares matrix: full 
RiF^ > 20(P^)] = 0.087 

w/?(F^) = 0.199 
5' =0.95 

17573 reflections 
1001 parameters 
38 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a^(Fo^) + (0.0601P)^] 
where P = (Fo^ + 2PcV3 
(A/a)„ax = 0.001 

Apmax= l-06eA"^ 

Apmin = -0.78eA-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the fiill covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
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in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving Is. planes. 

Refinement. Refinement of F'^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^ are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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U4 — C 1 o — rl 1 o 


1 r\n A 


i^lT /~^10 LJ10 


1 AT A 


n o XJ1 o 


1 AT A 


Cio — Ciy — CzU 
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ilz.i (5j 


i^i o i^in u 1 n A 
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luy.z 
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1 AA T 

luy.z 




1 AA 1 
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1 AA O 

luy.z 
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1 AT A 

lu/.y 


CI J — czu — ciy 


1 1 T T /"OA 

113.3 (o) 


C 1 J — CzU — ^rlzUA 


1 AO A 


Ciy — C2U — hlzUA 


1 AO A 


C 1 J — CzU — hlzUB 


1 AO A 


C 1 y — CZU — HZUd 


1 AO A 


xlZUA — CzU — xIZUd 


1 f\n n 
lU/. / 


Czz — CZ 1 — CZo 


I 1 C O /"OA 

I I j.o (o) 


^^'11 /^T7 

Czz — Cz i — Cz / 


1 TA O /OA 

IZU.o {p) 


Czo — Cz 1 — Cz / 


1 T3 "3 /0\ 

lz3.3 (oj 


Czi — Czz — U 1 


1 1 O 1 /o\ 
115.7 (5) 


CZ J — CZz — CZ 1 


1 T 1 1 /"AA 

1Z1.3 (y) 


U 1 — CZZ — CZ 1 


1 TA A /"OA 

IZU.U (oj 


Czz — Czi — Cz4 


1 1A iC /A\ 

izu.o (yj 


/^oo xjTJ 
C2z — CZ J — tiZj 


iiy. / 


A /^Tl TLJT3 

CZ4 — CZ3 — hlZi 


1 1 A T 

1 ly. / 


CZj — CZ4 — CZJ 


1 1A 1 /'AA 

IZU.l {y) 


CZj — CZ4 — rlZ4 


1 1 A A 

iiy.y 


r~"TI TUI/I 

L-ZJ — L-Z4 — hlZ4 


1 1 A A 

1 ly.y 


/^o/i r^^£. 
CZ4 — CZj — CZo 


1 ">A A /AA 

IZU.U {y) 


CZ4 — CZj — HZ J 


1 TA A 
IZU.U 


i^o/; 

Czo — Czj — ^rlzj 


1 OA A 


CZ J — CZo — CZ 1 


Vll.l {y) 


f~^'^Z /^T/i LTT/i 

Czj — Czo — ^riZo 


1 1 O A 

Uo.y 


Cz 1 — Czo — ^rlzo 


1 1 O A 

iio.y 


JN4 — Cz / — JNi 


111 O 

lll.o (oj 


JN4 — CZ / — CZ 1 


1 1 A C //CA 

llU.j (oj 


JN J — CZ / — CZ 1 


113.3 (oj 


M/1 /^T7 XJT7 

JN4 — Cz / — ril 1 


1 AT A 


JN J — L/Z / — xlZ / 


1 (\n A 
lU/.U 


1 /^T? TLJT7 

CZl — CZ / — hlZ / 


1 AT A 
lU /.U 


f^ii r^">Q r^">(\ 
y^oo — CZo — CZy 


1 TA A i'n\ 
IZU.U ( / j 


/^OO /^"i/l 

C3j — CZo — Ci4 


1 T 1 T ^^\ 
IZl.Z (/j 


CZy — L-Zo — L-34 


1 1 O O /"TA 

Uo.o (/j 


/^lA /^OA /^OO 

C3U — CZy — CZo 


1 1 "7 "7 /"7\ 

117.7 (7) 


C30 — C29 — N3 


122.4 (7) 


C28— C29— N3 


119.9(7) 


C29— C30— C31 


122.6 (7) 


C29— C30— Br4 


119.1 (6) 


C31— C30— Br4 


118.2 (6) 


C32— C31— C30 


117.9 (8) 



f^^^A r^t^i 

Co4 — Cd3 — JrlD3 


111 1 
1/1.1 


/^^z r^^A r^^i 
COJ — Co4 Co3 


1^1 c /n\ 

121.5 (yj 


r^cz r^cA u/iA 
L.03 — L.04 — Mo4 


iiy.i 


r^H'y r^nA xjiC/i 
Coj — Co4 — Ho4 


iiy.j 


r^^A f^i^z f^i^i^ 

Cd4 — Cod — Coo 


1 1 n /I ^cw 

1 iy.4 (y) 


r^i^A r^i^z ij/;^ 


1 TA 1 

1ZU.3 


z^/;/: Tj/:^ 
L.00 — L.OJ — Mod 




r^i^^ r^t^t^ c^t^\ 
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1 1 A /I 
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JN 0 — Co / — ^Ho / 
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1U/.3 
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i2u.y (O) 
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C li — Cos — C /4 


1^1 A /0\ 

121.4 (0) 
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I 1 T T /0\ 

II /. / (oJ 
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111 n /OA 
121./ (0) 


JN / — Coy — Coo 


1 lA /I /^'7\ 
1/U.4 (^/J 
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C /u — Coy — Coo 


1 1 O A tO\ 

llo.U (OJ 


r^£ic\ r^nf\ t~^^^ 
Coy — C / 0 — C / 1 
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121.4 (yj 
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121 .U (0) 
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109.5 


H82A— C82— H82B 


109.5 
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109.5 


H82A— C82— H82C 


109.5 


H82B— C82— H82C 


109.5 



Hydrogen-bond geometry (A, °) 



D—a-A D—a 

01— H1-N4 0.82 
Nl— H1A-Br2 0.91 (8) 

02— H2-09' 0.82 

03— H3-N2 0.82 



U-A D-A D—a-A 

1.93 2.643 (8) 145 

2.69 (7) 3.081 (7) 107 (6) 

1.85 2.660 (15) 167 

1.93 2.661 (9) 148 
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N3— H3B-Br4 


0.91 (8) 


2.77 (8) 


3.097 (7) 


103 (5) 


04— H4-06" 


0.82 


2.13 


2.721 (10) 


129 


05— H5-N6 


0.82 


1.95 


2.650 (9) 


143 


N5— H5B-Br5 


0.90 (6) 


2.77 (8) 


3.110(7) 


104(6) 


06— H6-08'" 


0.82 


1.95 


2.735 (9) 


160 


07— H7-N8 


0.85 (6) 


1.99 (8) 


2.717(9) 


142 (6) 


N7— H7B ■■■Br7 


0.90 (6) 


2.61 (8) 


3.100 (7) 


115(6) 


08— H8-02''' 


0.84 (9) 


1.90 (8) 


2.713 (11) 


162 (8) 


09— H9-O10'' 


0.82 


2.18 


2.94 (2) 


156 



Symmetry codes: (i) jiH-1, y, z-1; (ii) x, y, z-1; (iii) -x+1, -y, -z+2; (iv) Ji^l, y, z+1; (v) x^l,y, z. 
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